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While the organism does not pass the endodermis, its in- 
V>0^ce;’.upon the hypertrophy of the tissues extends to the 
endodermis and the tissue of the central cylinder on tL 


side. 


Cornell University . 


(To be continued.) 


The genus Corallorhiza 


M. B. THOMAS. 


WITH PLATES XVI AND XVII. 


- —— • • * * 4*41 JL.' 44 ▼ * 4 • 

The genus Corallorhiza contains twelve recognized 
enned species with widely varying habitat, being fount 
Europe, Asia, United States and Mexico. 

our species are found in Northern United States; if'* 
lorniza innata R. Brown, C. odontorhiza Nutt.. C. multif* 
Nutt, and C. striata Lindl. Of these C. multiflora has tin 

Wl ^ st ran & e and is the one found in greatest abundance. 

e parts above ground have been quite thoroughly stud^ 
f n . t e structure is generally well understood, but the 
l. o'T S r °und certainly afford an opportunity for much P r ’ 
a ,f ln . Ves ^S a .tion. The plants of the genus are brownie 

ye ow,sh herbs, without chlorophyll, except a little late ^ 
c * sne in C. multiflora they often reach the height ofeu 

een inches. 




^ P ar t s underground are usually described 
uc ranched and toothed coral-like root-stocks 

>Q t parasitic) _•_i_ 

- tlll d bearino- o -'^ratherLmcwM - 

(rhe S 

an j fl ‘-*»c ittuier scriKing characters or i 

° wers !t m ' £r ht be ex}>ected that the plant would & 

phenotiut na 


flow 


'ers. 


h rom 


bearing a raceme of 
the rather striking 




Several i ^ ^Ajicucu iiidii 

nS ma / ked deviations from the regular ptiew’--; 
corallin and development, and such is indeed the case- 

tion. ae root-stock which the plant possesses has 'g 1 .' 
“ons from the rewnl.r ___ 1 . .. n a» r! rround «-• 


undergrou 

system 


is rf 


^onocotvTJ ^ regu,ar t yP e of the und 

Sent .,j don r>us plants. The vascular i 

confine i* sonievv hat modified collateral bundles w * 

usuailv . the Center of the stem; these are 

> quite rudimentary. The whole vascular sy & 

' Gray S 8 f an ^l, 6th edition. 









The Genus Corallorhiza. 


% 


167 


the 


surrounded by a sheath of collenchyma which chives me 
••bru-vascular tissues somewhat the appearance of the raci¬ 
al bundles of roots. The arrangement of bundles inside the 

MV;U l k ac nno mi’rrU*.__ 11 , 


in each 


. - -..niigtim.uL UUIIUICS 1 

sheath is as one might expect, usually irregular, but in e 

m in.ua undie the phloem occupies the peripheral side. 

I a P ex °f the stem we find about the normal arrange- 
, , °.P 3rtS - ^ eaves originate near the apex as lateral 

7 'i'vmor S,in acro P eta ^ orc l er - The primary meristem of the 

b , ,fc> vcry active and several immature leaves with 

“ e ) ust Arming cover the apex. 

rsni SU, t*i?^ leaf is perfectly continuous with that of 


tju cf«m 'T'l r 1 • . ^ iv ' vi 7 v.vniiiUUUU 3 Willi LUcU U. 

up{ 0 t L p 1 le ° ( ,ar b unc Mes are very small and merely pass 

lion but simT u th , e leaf ’ which undergoes no differentia- 
bits Dlarp * 3 ' V , lea ^ s awa y an d there remains a ring or scar 

J i s place on the sr^n-. t.. _ . . . . 



f ar< i f ° und papillae, which. 


In the depressions between these 

1 9 + 



rv ^mni •_ ■*. 

u -° in diameter. 


on the 


average, are 0.2 
On these are borne the tri 


u’hi'l t — '- ,lJ »-Jics.e are Dome tne tri 

i ns of |if r f ° ^ en * ^ on ? er ^ban the height of the papillae 


means of theso lctu Lne nei ^ nr 01 tne P a P ,J 

^'substance with P -i P * 1 If- the r ° 0t may chng tenaciousl > 

Jrt often dpvfi j ma y be in contact. Trichome; 


tc 


vt often devpl a 1 may oe in contact. I richome: 

' ? main ittarK °f CC 0I ! t ^ le P ort * ons of the leaf-scars that ma> 
ZTf attac hed to the stem. tu- ..u.-t 


billed, and r n 'l Lue SCem - They are quite large, thii 
y be plant is ai !\P ro f°Pl asrn with a very large nucleus. 

hnce seems to * *°i a P aras *b e , but the weight of evi 
b 'tigh by niean S r< l n ^ y con tradict such a supposition. A1 
roots of oth ‘ ° * aese f r,c homes the plant may cling t< 
^°" 1 a nv 0 rpanr r P an f s » yet repeated search has failed tc 
^root-stock i;| C Connect: * on with them. The epidermis o: 
* n< Papillae b u t jf TlUC 1 broken up by the numerous leaf scar* 
r 'dermis. Ti. 1 presents the ordinary characters of a true 
® ir y large cells 6 Gc ’ r ^ ex 7 l-b e usual nature and contains 
. ( does deriv VV *^ 1 ra pbides. It may be possible that the 
plants to wly 0 / 11 - 0 °^. ^‘ s nour,s hment from the roots of 
k> ' : bichomes - !+ c f' n S s by means of its papillae with 
°1 the root -f Cse P a pPl3£ are found equally on all 

J #1 )' connecte d °m’ <ln< ^ ^at too on plants which are 
v**b » i»- , "iti any other living plant; while thos 


*l ,n »iarof r y otner living plant; while tho; 

• thrive em °n C ,nar - v S °H> I r ee from the roots of all othe 
» ‘ le question ' ued n ’ith those in the woods. 
w° rate its fl u ;a puce presents itself, how does the plar 

LJ^y since in rfT 1 ^ ° Ut lr, f erven tion of chlorophyll, c: 
f the fij) r e uutumn there is a ring of cortical tissi 

■vascular —.. fiHe 


r °-vascular system the cells of which 


are 














168 


The Botanical Gazette. 


[May 


with starch, while the remainder of the cortex toward the 
epidermis contains a considerable quantity of it. 

When first studying these stems it was observed that the 
cell contents of the cortical tissue stained a dark purple wit : 
h.ematoxylin and often a brownish hue was secured. Asth* 
did not represent the usual reaction, it seemed that somethin, 
extraordinary existed in the cells, and upon further examina¬ 
tion it was seen that their cell contents consisted of a small 
mass of protoplasm completely surrounded and permeated by 
a great number of septate hyphal threads and these were 
often traced to similar ones outside of the stem. The Utter 
were somewhat larger and always presented a much dense- 

At first it seemed that the threads might be acc - 


structure. 


A 1L CL l J 1 L LI L 11 CV L l 11 L UHL dvl -5 ® * 

■dental and due to the presence of some parasite that had at¬ 
tacked the individual plant, but later they were found in thi 
stems of plants obtained from various parts of the country. 

I he hypha; are confined to a certain region of the stem 
and are seldom found within 3-4 m,n of the tip. The 
nearest the tip, in which they first appear, contain but a i 1 -’*- 
and it is here that their structure can be best studied. F* r * 
thcr back from the tip the threads increase in abundance • 
the cells and become very much smaller until they seem tot* 
finally absorbed by the cell protoplasm. The whole assem- 
lage then assumes a granular character and forms with ta. 
original cell contents a homogeneous mass. The action 


- -mass. 

t ie nucleus is very certain as it responds to the presence < 
t e^e threads by enlarging, and thus showing an increase a 
t ie activity of the cell. V ery few of the threads are e** 
ound in the epidermal layer, but they pass through thi- 
t e cortex beneath. The few that are in the epidermal ti^ 
partake of the nature of those outside, while just beneavfl 
marKctl difference is seen. 

Vith a magnification of 2,000 diameters the thread'** 

• etn to be a cylindrical tube with walls of a distinct!) * 
nated stru cture, septate and the outer surface in many c 
is°fin?i " lth P rotuberanc es. The central cavity of the tbr^ 
A VV|tb filamentous masses of protoplasm of a 

Char_ . , . often S 


gra 

D 



cleip** 


i IlltlbbCb OI IjrOL DlJlclo i 

b yP bae branch freely and - 

the^ced a c °namon center which may be the nu 

traced th ^ W ^ ls are P ierced readily and the thread-' ^ 
nnmK throu g h> several rows of cells. In proportmi •■ 

nber of hyphae present the walls are little punctured 
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U rcat mass of threads is confined to the interior of the cell 
uk! they are seldom found in the intercellular spaces. The 
tissue of the stem is most thoroughly permeated with these 
yp ie, and every cell outside of a narrow zone around the 

mI 1 r a rw mlm 11 ? U < a i* ^ « 

from 


by the hyphae from 


plcrome, which so often contains starch, and back 2-3 1ItMU 

t w tip, is filled with them. The tissue exhibits nothing that. 

■n k ,n an ^ ' Vcl y seem to indicate that the presence of these 

° ther than beneficial and there can be 
■ doubt of there existing a true symbiotic relation. 

ini' t '| U&t | am,HUlt starch often found in the rootstock 
< wintmV ‘ IC , °. the decom P°sition of CO,, for chlorophyll 
*hich have h “r 5 3 denvative of th ose chemical compounds! 

b have been dissolv. I and taken up 

of thTnit‘1 dead plants - The ash constituents' 'and some 

■hr frichomes n and'th OU " dS may be ta . ken U P from th e soil by 
teid substances for , e m ‘ ro S en use d m the formation of pro- 
vitb old leaves a a g P ant * while the trichomes in contact 
a ferment and* aK °i^h UI "us substances no doubt secrete 
Tfc action lh i SO th * products which are in solution. 

. give Tt ‘ Ta 0tic relat i on existing in the plant 

tructure 0 f . °^ S ' d obtaining plant food. From 

,he 'utter condl P ' ant and the abundance I 

pl) . cr condition must | 


vould 

thel 


of the hyphae 


ish it its greatest source of sup- 

^stead of beino- a 

p ant depends ch^fl °° P aras * te » as ^ las been supposed, the 
lnd this is taken hvti? n ^ s > rmbiotic condition for its food 

ir ‘ i, ‘er about. If tk C 1 ^ rorn the decaying vegetable 

***» have degetipra^ P a " t / . was onc e a true parasite the 
‘/ e f(, und on^the nl^t an T1 ^ la ^ y disappeared, for no roots 
tJ T ,ree in all 0 f fkp c _ * this condition exists in an equal 

hshould be stated^k^^ ^' oraborb,za yet examined. 
r °ots of all of r\h °'Y ever * that hyphae hav r e been found 
0re than fnrH, ort:b American Orchidaceae yet ex- 

only in a very limited 


'0 the 


T T,ined (more thmV N ° rth A meric 

‘‘^ re c. apparent! ° rt> s P ecies )» but 

TUI rn^:\“ arentl y not enmivrk ;_ 


v e b, 


3 Up 


^ 5 ° n ^itions 0/p-rr/ ^ nou S b to materially affect the nor- 
;«.J! ,n £ c °nditions du'e t <deve ^°P rnen t; although some 

cen observed wh’^k P resence °f these relations 

1-... ^ nd °tronhie rnv ,C t ^ Fe cons ^ an t through the whole 

thefi ^he plant 11Za ^ ass t be,r whole life course 

'pi e ow S r otiiid do no doubt exist in all of 

Edition, is f ar ^ nus ^t^Horhiza, in the abundance of 

0v e from the other members of this 


tki 
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It is not necessary to give a complete bibliography of the 
work clone on the subject of symbiosis. References to tht 
more important articles can be found in the paper of A. 
Schneider . 1 The principal papers of B. Frank, who has no 
doubt done more than any other observer on this subject, can 
be found in the Berichte der deutschen botanischen Geseli- 

schaft, 1890, 1891, and 1892. 

vfordsville, Ind. 

\ r ’. Explanation of Plates XVI and XVII. 

Hrs. 1, 2. Base of aerial and subterranean stems of Cotitf/ioiitii 

R, Br. || 

Figs. 3 - 9 * From Coral torhiza multi flora Nutt. 

Fig. 3 . Base of aerial and subterranean stems. Fig. 4. Longisecwi d 
r iot-stock; a, old leaf not yet broken away; b, c, remains of leaves that lull 
broken away; </, papilla with trichomes, axial bundle; /, large c? 1! < ^ 

th livnhar til'I 


taming raphides. X 480. Fig. 5. Cells of cortical -, r —, 

from the tip of the stem where they contain but few hyphae; enlarg^lw 
cleus. Fig. 6. One of the rudimentary bundles of the stem; o, general buu-k 
sheath; xylem; c, phloem; fl, fundamental tissue. X 75 ° Fig 7 . 

mams of a leaf, a $ with trichom s, b. X 750. Fig. 8. Papilla, a, with »• 

chomes, l\ x 75 °- Fig. 9. Transection of root-stock; a, papilla ^ 
c omes, , cell with raphides; c, general bundle sheath; it, collateral fibro-**** 
Jar DBttdle with an unusually regular arrangement. X 480. 


iieonje Yasey: a biographical sketch 

\YM. M. CAN BY AND T. N. ROSE. 1 


WITH PORTRAIT—PLATE XVIII. 



On the first of April, 1872, Dr. George Vasey was appo^ 
Botanist to the Department of Agriculture. For twenty 
\eais he continuously held this position with credit to 
as \vell as to the advantage and satisfaction of the S ,nf ” 
naent and of his botanical confreres. The life of "D f 
cou do this during this time of great botanical 
a ' ance ment must present interesting points to all \vho jr 
gaged in the study of botany; and it is to satisfy this m** 1 
tnatjthese^notes are written. -I 

‘Bull. Torr Bot. Club, xix, 216. r 

Pare a t'l - State ^ ere that >Dr. Vasev had requested Mr. 

alkSf h,Slife and the Editors of the Gazette not bp-f % tf 
Canbv’s sut»r* e *-^^ gather together what data I.could regarding b 1 * 
tion Mv ^ e ®. lon this article is published jointly as it avoids _ 1 * 

iHSs when* '\; ,ns vy hh Dr. Vasey, while most intimate, only . p_ E jM 

of Lt 0 R Ojo U aa acquaintanceship and 














